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performs research and development in the areas of operational
resilience, critical infrastructure protection, and smart grid
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(SGMM), a business tool to assist utilities in planning and
tracking progress on their grid modernization efforts «owiswniepoo
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A major power grid transformation is underway

Utilities use the SGMM to:

» Develop effective roadmaps
 Track progress
« Understand their posture in comparison to peers
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What is the Smart Grid Maturity Model?

— SGMM is a
MANAGEMENT TOOL

that provides a

COMMON LANGUAGE & FRAMEWORK

for defining key elements of

SMART GRID TRANSFORMATION

and helps utilities develop a

PROGRAMMATIC APPROACH

and track their progress.
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SGMM timeline

l | )
Global Intelligent || Utilties use SGMM v1.0 1 v1.1 I v1.2 P
Utility Network

Coalition (GIUNC) I

develops SGMM | Software Engineering Institute serves as model steward D)
-ngehrllgrPoint Ener SEl releases <>

- Progress Energy & SGMM v1.1 product suite

* DONG Energy . . | |

« North Delhi Power Ltd Licensing & certification program

» Country Energy for SGMM Navigation begins

» Sempra Energy
* Pepco Holdings

 IBM SEI releasgs <>
. APQC SGMM v1.2 product suite

Developed by utilities for utilities
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 Model Definition document
e Matrix

« Compass survey yields maturity

Compass .
ratings and performance
Survey comparisons

s G M M Navigation ° Facilitated completion and

- - 5 interpretation of Compass, led
Smart Grid Maturity Model  EProcess by a certified “SGMM Navigator”

V 1.2 Product Suite

 Qverview Seminar

Trammg « SGMM Navigator Course

* License organizations and
certify individuals to deliver
Navigation process

www.sei.cmu.edu/smartgrid
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SGMM at a glance

8 Domains: Logical groupings of smart grid
related capabilities and characteristics
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Smart Grid Maturity Model — levels

PIONEERING _ _ . _
Breaking new ground; industry-leading innovation

OPTIMIZING L _ _ _ o
Optimizing smart grid to benefit entire organization; may

reach beyond organization; increased automation
INTEGRATING . ]

Integrating smart grid deployments across the
organization, realizing measurably improved performance
ENABLING _ _ _ _
Investing based on clear strategy, implementing first
projects to enable smart grid (may be compartmentalized)
INITIATING . . . . .

Taking the first steps, exploring options, conducting
experiments, developing smart grid vision

DEFAULT
Default level (status quo)
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Smart Grid Maturity Model — domains

Strategy, Mgmt & Regulatory Technology

IT architecture, standards,
infrastructure, integration, tools

Vision, planning, governance,
stakeholder collaboration

Organization and Structure Customer

Pricing, customer participation &
experience, advanced services

Culture, structure, training,
communications, knowledge mgmt

CUST | TECH

Grid Operations Value Chain Integration

Demand & supply management,
leveraging market opportunities

Reliability, efficiency, security,
safety, observability, control

Work & Asset Management Societal & Environmental

Responsibility, sustainability,
critical infrastructure, efficiency

Asset monitoring, tracking &
maintenance, mobile workforce
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Smart Grid Maturity Model: Matrix

Work and Asset Management (WAM)

asset monitoring, tracking and maintenance, mobile workforce

1 The use of assets between and across supply chain participants is
optimized with processes defined and executed across the supply
chain.

2 Assets are leveraged to maximize utilization, including just-in-time
asset retirement, based on smart grid data and systems.

1 A complete view of assets based on status, connectivity, and
proximity is available to the organization

2 Asset models are based on real performance and monitoring data.

3 Performance and usage of assets is optimized across the asset

4 fleet and across asset classes

4 Service life for key grid components is managed through
condition-based and predictive maintenance, and is based on real
and current asset data

SGMM Compass Survey

Contains

« One question for each expected characteristic in
the model and

« Attribute and performance questions
Example questions:

E? | WAM-3.2 Condition-based
3E | maintenance programs for key
components are in place.

6 Asset inventory is being tracked using automatiin.
fits is underway.

4

7 Modeling of asset investments for key compon)

WAM-2.1 An approach for
using smart grid capabilities to
create inventories, maintain

event histories, and track
assets is in development.

3 AsSS

vision.

WAM-3.2  For what percentage of key components have you implemented condition-based
maintenance?
[] A 0%
- [] B. 1-25%
L] C. 26-50%
[] D. 51-75%
[] E. 76-100%

WAM-2.1 Have you established an approach to track, inventory, and maintain event histories of
assets using smart grid capabilities?
A. No

of

4 Software Engineering Institute | CarnegieMellon

In documented plan including committed schedule and budget
In development
Being piloted

EREEE

Completed
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Compass results: maturity profile

Strategy, Organization & Grid Work & Asset Value Chain Societal &
Management & Structure Operations Management Integration Environmental
Regulatory

iGMM maturity proflle includes a I
maturity score for each domain
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Compass results: summary community data
provided for comparison

Green bars are

5 community ranges
. : : : Blue squares are
; : Orange diamonds are utility ratings
4 : : community averages (example results)
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SGMM Navigation: five-step, expert led process

f lv

PREPARATION
SURVEY
WORKSH OP
ANALYSIS
ASPIRATIONS
WORKSHOP
WRAP UP

Stakeholders complete Stakeholders review survey
SGMM Compass survey findings & set aspirational profile
Discussion and consensus Consensus on aspirational state

answers lead to internal and identification of motivations,
alignment on current state actions, and obstacles to achieve it
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SGMM benefits —a community view
Use of SGMM by utilities
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SGMM Introduction

2011 SGMM Milestones
P> - Version 1.2 release

 Building a community of SGMM Navigators
« SGMM usage highlight: the California-SAIC project
« SGMM community data as of September 2011

Conclusion and discussion
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SGMM Version 1.2

Released in September 2011
Changes:

* New and revised SGMM Compass questions about utility attributes
and performance

— Enable better segmentation
— Inform Aspirations workshop

 End of pilot licensing period — licensing now open to all qualified
applicants

« Updates to all product elements based on community feedback
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SGMM licensing & certification

Licensing and certification are core elements of our strategy to
promote and enable broad adoption and use of the SGMM.

Licensed organizations (SGMM Partners) are able to

« Offer SGMM Navigation as a service, which must be delivered by
SEI-Certified SGMM Navigators

« Sponsor individuals to become SEI-Certified SGMM Navigators

« Participate in the ongoing evolution of the SGMM product suite
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Licensing & certification program structure

Organization serving
Smart Grid marketplace

Sponsorship

4 SGMM Navigators )
sponsored by Organization

SGMM

() Navigation
| ] [ |

_

Marketplace
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Current SGMM Partners: seven total

orizon Energg Group p— /|
From Science to Solutions

H

www.sei.cmu.edu/partners/sgmm

Tw

TATA
TATA CONSULTANCY SERVICES

WIPRO

@Bz ams”
Infotech

Creating Business Impact

2

SEl Technologies Forum

© 2011 Carnegie Mellon
University

Carnegie Mellon

Applying Thought
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CA public utilities 2020 roadmap project

Project objective: develop a roadmap to smart grid
Implementation in 2020 for California’s publicly-owned utilities
(POUSs) that helps to achieve state energy policy objectives

Project detalls:
« Commissioned by California Energy Commission

« Performed by SAIC, an SGMM Partner
* Led by Steven Rupp, an SGMM Navigator

» Focused on 13 publicly-owned utilities —
P/ ¥

iy 7 A Y | |

: —T R e
« Using SGMM to support roadmap From Science to Soutions
development Steven Rupp
Vice President at SAIC

Sacramento, California
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PrOjECt approach | California
Energy Policy

Objectives

For each:
Ing ‘ As-is State &
To-be Vision

SGMM Applied to
Navigation & 13 participat
ECIET utilities
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SGMM results for participating CA POUs

Range of SGMM maturity
scores shows wide variation
In current state
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Visions for 2020

Three distinct visions emerged for the participating utilities:
» Leaders

e Fast Followers

* Followers
The visions are characterized by
» Differences in planned pace and scope of smart grid deployment

» Varying financial, environmental and social priorities of the
communities that govern and are served by local POUs
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Leaders

Bars show range of all W Leaders
participants’ scores f :

Markers show average
scores for Leaders
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vel | SE

Value Chain Societal &
Integration Environmental

SWR { 0S | GO [ WAM | TECH | CUST |

Strategy, Organization Grid Work & Asset Technology Customer
Management, & Structure Operations Management
& Regulatory
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Leaders, Fast Followers

O i_eadersi
A Fast Followers

N O

N W

o

SMR 1 os | Go | wam | TecH | cusTt | vc | SE

Value Chain Societal &
Integration Environmental

Strategy, Organization Grid Work & Asset Technology Customer
Management, & Structure Operations Management
& Regulatory
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Leaders, Fast Followers, Followers

B [ eaders
A Fast Followers
O Followers

A Ol

N W

o

TECH 1 cusT | vcr | sE

Value Chain Societal &
Integration Environmental

Strategy, Organization Grid Work & Asset Technology Customer
Management, & Structure Operations Management
& Regulatory
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Reported benefits

Planning

* In several instances, SGMM Navigation provided the first opportunity
for utilities to have a comprehensive discussion about smart grid
among regulators, managers and staff.

« Utilities are aligning smart grid initiatives into their strategic plans
using SGMM language.

Executing

« Utilities are using SGMM to evaluate progress and success of current
Initiatives.

Publicizing
« Utilities are using results to broadcast impact of smart grid programs.

 Project is garnering national interest and attention by public power.
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USA
Canada
India
Australia
Brazil
China
Mexico

Netherlands
Belgium
Denmark
France
Hong Kong
Ireland
Israel

~ Philippines

Poland
Spain
Sweden

Switzerland
UK

cific

16%
EMEA

1%




SGMM community — meter count diversity

100,000,000 Largest: 34,000,000 Meters
10,000,000 |
L Median: 1,000,000 Meters
1,000,000
— 250,000 =
c .
2 100,000 _ _
&) Community segmentation
@) breakpoint;: 250,000 meters
2 10000 P Son
= \
1,000 "\‘
100
Smallest: 40 Meters il
10

SGMM Community
As of September 2011
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SGMM community — utility type

PARTIALLY INTEGRATED

2 Functions

1.8%
Generation, Transmission

SINGLE FUNCTION
0.9% 1.8%
Retail Only Generation, Distribution
25.5% 3%
Distribution Only Transmission, Distribution
11.8%
%
L only Distribution, Retail
4.5%
Generation, Distribution,
Retail
30%
Generation, Transmission, 10% . .
Distribution. Retail Trangmmsmn, Distribution,
’ Retail
4.5%
FULL_Y INTEGRATED Generation, Transmission,
4 Functions Distribution
PARTIALLY INTEGRATED
3 Functions

c
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»
.
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87.5% Distribution
40.6% Generation

As of September 2011
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SGMM community — maturity average & range

Maturity Level
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As of September 2011
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Conclusion & questions

SGMM has proven to be a useful tool for utilities of all
descriptions in support of planning their smart grid program and
tracking progress.

The community of users and practitioners of the model is global
and growing. As the community grows, the model becomes
Increasingly useful as a repository of industry experience.

As demonstrated in the California project, SGMM can be
effectively deployed to better understand a group of utilities, and
align their efforts with broader policy goals.

Data collected by SEI on the use of the model and the
performance of utilities using the model will continue to provide
Insights and a basis for informative comparison by model users.
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For more information

SEl Customer Relations

info@sei.cmu.edu
412-268-5800

www.sei.cmu.edu/smartgrid
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Notices

© 2009-2011 Carnegie Mellon University
NO WARRANTY

THIS CARNEGIE MELLON UNIVERSITY AND SOFTWARE ENGINEERING INSTITUTE MATERIAL
IS FURNISHED ON AN “AS-1S" BASIS. CARNEGIE MELLON UNIVERSITY MAKES NO
WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, AS TO ANY MATTER
INCLUDING, BUT NOT LIMITED TO, WARRANTY OF FITNESS FOR PURPOSE OR
MERCHANTABILITY, EXCLUSIVITY, OR RESULTS OBTAINED FROM USE OF THE MATERIAL.
CARNEGIE MELLON UNIVERSITY DOES NOT MAKE ANY WARRANTY OF ANY KIND WITH
RESPECT TO FREEDOM FROM PATENT, TRADEMARK, OR COPYRIGHT INFRINGEMENT.

Use of any trademarks in this presentation is not intended in any way to infringe on the rights of the
trademark holder.

This Presentation may be reproduced in its entirety, without modification, and freely distributed in
written or electronic form without requesting formal permission. Permission is required for any other
use. Requests for permission should be directed to the Software Engineering Institute at
permission@sei.cmu.edu.

This work was created in the performance of Federal Government Contract Number FA8721-05-C-0003
with Carnegie Mellon University for the operation of the Software Engineering Institute, a federally
funded research and development center. The Government of the United States has a royalty-free
government-purpose license to use, duplicate, or disclose the work, in whole or in part and in any
manner, and to have or permit others to do so, for government purposes pursuant to the copyright
license under the clause at 252.227-7013.
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Plug in and Get Connected
to the SGMM

LEJ @SGMM_Navigator

SEI|ICMU

SGMM User Forum
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